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(57)Abstract 

PURPOSE: To obtain the subject ribozyme for preventing and 
treating AIDS and tumors, etc.. having high cleavage activity, 
specifically cutting polynucleotide. RNA. etc.. comprising two 
polyribonucleotide containing a specific nucleotide sequence. 
CONSTITUTION: This new domain conversion hairpin type ribozyme 
comprises two polyribonucleotide containing a nucleotide sequence 
of the formula (V is a uracilnucleotide; C is a cytosine nucleotide; A 
is an adenine nucleotide; G is a guanine nucleotide; B1 to Bh. Dl to 
De and El to Ej are each either of V. C. A and G; F1 to Fj are each 

a nucleotide complementary with El to S; S is A or C; Ql to On. , 

Wl-Wh and XI to Xm are each either of V. C, A or G; R1 to Rn are k^- e,r,., B-r'- 

each a nucleotide complementary with 01 to On; (h) is an integer of ^•--'i^--*'^^"'**"*-"^"^- r-*- 

1-50; (e). 0). (kX (m) and (n) are each an integer of 1-10), has higher 
cleavage activity, specifically cuts polynucleotide or RNA in 
organism efficiently and is effective for preventing and treating 
diseases such as AIDS and various tumors derives from RNA. 
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9— WiWa- 



•Wk X,Xa- 
AAGS 



lit 1 1 



I GUAUAUUAC 



-3' 
-5* 



(I) 



10 hJ:i 1 --5 0(/>S^^^'^:cb. j. k . n filF?]-"- 

fr;, k. m. n;6ifiJl"-X{:}:^K.^;^oT3'-l O C^o 
S //>r T"':::! ^J' KT^"^ ^9 , h 1 9 X^lh ^0 . j 

20 Ko 

[|g*«4] :^>-ff]^{C, JU:XTV:>~-«S:5^ (11) : 



•Wk 5(1X2" 

AAGS 



I ^GUAUAUUAC ^ D, . 



(II) 



.5<^ U^yf^- K\ ATir-r ^>>c ^ h\ Gil. j/T 

L , Fi — Fj f.±Ei —El ^c^ix^'ixnmt^t^y^ 40 

I- 73- L . Ri R„ f^Qi - Qn ic ^- ^-L-^^^t^teM W J^jT^^ 
% ^ U'A-^- Y\ T'f-^y^y l^^zt-y- V\ v- h > > ^ 



L. e. j. n ?if^ -Xf:i^/^o-C.l - .1 0 cO 

e. 3. k. m. n ?!i^{v^"-Xi*^4' oT 3 — 1 0 T* 

;fc^/Ky y ^ u^f^f^ Ke 

S 7557- > U'-'J-^ KT'^tb . h 7)^ 1 9 T'fe , i 

3-1 o c^)*'; . n»^3 ;ii;t{^4r'^«:), 1)1. F475^;/r 
rr_ V ^ ^ Uyf^- 0 , D2 . E4 h >^ u- 



(3) 



13X163 



Q 



3' WiWa- - Wk 



AAGS 



«2 

GUAUAUUAC 
ACAAAGA 



Fir 2- • • Fj 5 



^ ^ u^^f^ KOi/ ^-m^'^^'M L > Fi — Fj l«i — Ej 
:r.>^ ^ uir^ VOTu ^^m^^^^^ Ri --Rn JiiQi -Qn 

^ ^ >^yu 5^ l^yf^- H\ r -7 5< ^ 1/;^ :^ Ks h 

KXJi. ^T-->^ ^ l<r^^' VCO\;^'m^^ 



3' 

«' Y,Y2 • • Yh P^^^ZiZj- - - Zrt, 

3- — WiWa 



5' 



L' ^rilf)^^m L , Yi --Yk {±Wi —Wk \C^ttl^'ctl^^mtt% 
9 urt^ K4-^^^ Zj mi -X- \rL^i\^^v^Wt^tSi 

k. rn. nJi(^— X^i^^^oXl -1 Oi/;^*?^'!'* 
fr), k. m. n/;^{lTl -X(i^K^^*ioX3~.l 0-t-^->o 

0 -e^ y) . n 3 ffe ?t Ji 4 -efo 6 y y ^ K 

lit4] 



AAGS 



GUAUAUUAC 



Rn 



ACAAAGA 

a 



F1F2 



(IV) 



K^:' K£^n>Tn>^^4'5^ L . Ei -Ej (iP - ■•Xfi:K4" 

h 5C ^ u;^^ KXt±^5<T".> JSC u^f- K(^n>-J*n 

U . Fi - Fj fi. Ei ---Ej tc-etL^'Htatii^>'j:.5? ^ ^ so 



fj^^m L . Ri ~Rri iiQi --Qn {c-eix-e'itffiMl^^ 5^ ^ ^ 
K4':^ b . Wi —Wk fil^— .3^{t o T ^ ^vu .5^ ^ u 

Xf7j:>/r^ ^-K Kc^.H b, Xj -X. f;t 

^ Kooi^-rn^i^^^b, p}i'> v'Wi-5c,^ u.:^^ h\ r 
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(4) 
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if* K(7>1' i L73^^:3r^ L . Vit. S 7)^ h V 5^ ^ :^-:r- 

Wj -Wk {Z^cii^^i'vm^^i:^ ^ i^'^-^ V^'M L. Zi 
f:3:Xi --X- ic^ti^^^mmti^-^^y^ ^ K'^i?^ L. h 

1 — 5 Oi/.^|gi^^--^cL.x i^ k. m. n(l|i^--X.*i55^/j: lo 
oT 1 1 0 i7:>«^^'^^?-ro ) o 

S 7)'^T=f^-> y^ ^ Ur>Mf- KCtf^ ^0 ^ e , j . ks nu ri 

im^^i 3 1 li^^ii 1 gciic(^.v---ft^i^{iv){c^oi'>r. 

I gt*:^^: 1 4 1 1 1 sS«<7^ (IV) ( r:ibn >T . 

1 9r*$^t';. i t^^AX^^)^ k. mfi. P--\X{1^5^^o 
T 3 1 0 T'ifc > n /i^ 3 -^fcf^ 4 Ctf^ !9 . Di . Fi ;5-v^' 

"f- Y^X^j 9 s D3 . 7^ ^ ^ U K Xto o 4f i; 30 

y yjt' K ^ K ft 'v ^X. L ^ y ->v^.33: j?' u- 

{ft:*«l 5 1 ti^Jt:^! . 2. 3. 4. 5. 6 3^{:t7s5 
I 0 0 0 1 1 

[ 0 0 0 2 1 



(Science? 231. 1 577 -1580 (1986)) o C c/.>|?3rrrMti^ 
ai:^.^-^irRN Ai7:)Wi£75i^jJ^«'::>7)^Ci^il,, .'n>-v— -^ry KS^. 
^)if^'^f-( I^^t^{^n hH.it.., (Nucleic Acids Res. 14^3 
627-3640(1986)) . y A^rffl I R N A 

c^>gd55'yi|#:5!^-WijJJIfriivt>P^^ Acids Res.. 

17,7059-7071(1989)) . 
to 0 0 3] IH^ ://< JL [} .y h ^>>^f/^x^:0-^^ 

t53 m h fj HCt^h. fr (Nature 323 . 349- 353 ( 1 986) ) o 

X, iJr^r (r^-wrr{3:fg:>i?^i: R n A<?:):Sivi*Mi*?>^W e>;6^t^ 

(Biochemistry-, 28. 4929-4933(1989)) . r(7.:>tt 
$l^?^-+i^4^'ORN A(i5 O Ki^ U.^^- K/'^i-^ib'i^*? , ^CO 
R N Af^SfC^T t''> /w-y»ig*^^r-t'6^-T-Vu;^5g^iS^ 

ix, -.r fc^'V^^l y A >:S#^j- 'l>;rufc:. b 

M3tCV^<o;6^(0^:5^ t-vj--^ h'^l!f3 6:0Mr:bTl^So (Nat 
ure 354.320-322(1991) .Nucleic Ac idsRos .19,6833-683 
8(1991)Nucleic Acid. Res 22, 1096-U00(1994))o 'k 

NAirPCR (:J^y;^ rlv^'j^V^fcin v 

itro selection^ J: o 'C-^T y 'Kf-'-f AO^J^S 

i:&>^SMI5^it>ic:m-^'^^iS[.m^"U^«3^ hf}^\^ L-CV>5, (G 
etie & Development 6, 129- 134 (1992) Gene & Developmen 
t 7.130-138(1993))c 4^^J]f]#^_.fi> --r ewv-^'^ 

4' ^ik: b R N A 'C i> ttigJKiit ;6^iitr -f ■ -^^thmh 

br V ^6 (NucleicAcids Res. 19, 6833-6838 (199 

l))o 

I 0 0 0 4 1 HtC. '/rJ/^'>'>?>f— yl' • 

t-^v^SLl y 9 ti>6'.^^v 3 ' ■M'/^<^:>A^mm^ 

^I^^L.yhRNA^^'&HlcLAc ([ill) . Z.nh(^:>KN A(^:) 

-^- 

[0 0 0 51 r<7::>r ^-T t-^^M y >J^ifV A</:> 4 o 
C-V^y y ^ ><^</.> p y:^ t 3 (/:>[iJi-Cjrrti.fft;i^ 

ofclSig-^WLTv^^ r <i:^^LT*v*:fc (J. Am. Cheai. 

Soc. 116. 3602 (1994)) o 

[0 0 0 61 

>'m y 7j<-y"V a co« a o »c wig utz^:^ 

x\ \fi^m y K xoM^-a-fSiE&f&lft 

y 7j<if ^ Aji, mmim. ¥^^>t m'^^'^ \-:^ >( ^^i^ 
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[0 

CO— 
10 



0 0 8 1 /^^Hi^ .^/U Lfc y 7K^■-^V Ait. r?n 
^ ij :/ j?' X 4 ^/.Hv:{^'C*S^^ L /c t-, O 'C. ^2 



[GOTO] 
[0011] 



3- — WiWa- 



AAGS 



3h RiRa** • 



GUAUAUUAC 
On E^Ea" 

^ACAAAGA 



(I) 



y y .X K dK^W U ft v >'7^.35 >^ u- 

L . Fi -ft ftlsi -Ej ^:l>ei^•e'^^tEiMA*J?^=^ ^ ^ \^:^-f- 



XltllT'jro X ^ 9 '>'/k5^ ^ i^yf^- K, r-r > >c u;^ 
k . nu a ftl^^ -X{tS?'^oT 1-10 c?.X^|§:^^^ 

) . (2) (1) gti«t<?:>-"^^^^(i) ^w^ol^T. s:5s 

i. m. ri/^5|?n— Xitm?^i:oT3— 1 OT'fe^^Ky 
y ^■r<^^ (3) (1) se«fecD--«^^it(l) 

j ?5M:^*^-it5T%t>»:). k. mftl?g-XJt^./^oT 
3— 1 0-CrfC>9> n;55 3:Sybft4Tr^^/Jt^y y /K^ iJ' U 
rt^K. (4) 5^^^^t-'{C, JtUTc^>--^iC (II) : 

[0013] 

[fb6l 



AAGS 



•X«B,Ba 



I GUAUAUUAC _ D. . 



Cll) 



[0014] T--^i^n-6-^ i/r-^^- FWU^^ti^^K y y 

}t. v- }> t/:?f*:3r- K. Aitrx^--»^ 

K. Git. ^r-->\5t;5^ U.^^- K<$::a?L. Bi-BhJtl?^— 

(Dv ^i*ix.»>=^:^ L. Di -U: Itf^ -Xit fl.?"^^ r>X^^y ->7V 

p*-^- KX{t.^r^>'.:5?^ KcOV^T;h./^=^^^ L. Ei 

— E|Jtl^"-Xlt^4'oT'^^r?v'/U5?^ W;r!^K. Tr"-- 
^ U?f--?^ h\ h 9 L^.^^ KXIt ^r--. > >c 

\^->r=f- Kc^Vv L. Fi -F, ftEi — Ej (r^jti-?/ 

QM(tfli) ---XJt-^./<Cor'>V^->'K5? .^^ U.:^-^- K. T=f^^y 
^ U^^^- K . h -> > ^ Ur4-5'- KXit ^ T >>c ^ 



so 



iy>y ^ Yx\'Xifr:='yy<; u-^^ Koi ^-m/j^ 

^:^?L. xi-x«itiivi-"XJts>:coT'^^^v^-/t'5?^ 

K. ^r^T^-^y^ ^ h\ 'y v i^>y^ i^^.^^- KX*t 

>5^'r ^- > ur-}-^ K(r^V ^-m;o^^^? L. h ft .1 - 5 0 
cO^mt-^U. e. j. k. m. n ftRi] -XftS^-;^^^o'C 
1-1 Oi;>^^^':^i-. ) . (5) (4) ga«cCO-^^it 
{ll)^^:i^5^.^r. S T ^ U K-tr ^ . h 
3 — 2 0'e«><9. e. j. k. ni. n /^^P -.XftfJ^J^^o 

r 3 - 1 0 T'i^^^tt y y i-.-^^ k. ( 6 ) ( 4 ) 

i^:&v.v--Ji5^iC(II)!Ciov^r. S/j^7'-r-->'5?>J' u-isf-!?^ K 
X}h^') . h»n. 9r*^ji9. j ;6*4 ;j;/i:(t ST'^'':) , e, 
k . m{tp—Xft|^./<i: ^ r 3 - 1 0 X^ i'; . n 3 xfe /c 
Jt4-C^t»^^ y y 51^^ ^ l--:=*-5^ K. (7) {A) WM^rj 

k. mJt|n}--X(t^?teo-C3— 1 Or-itbU. nTi^a^fc 



(6) 



1 3 116 3 



9 

A'% ^ V^(:t\y 5 ?K y y >K:5? -^^ u K\ ( 8 ) Pi 

I 



6'. 
3'. 



-YiYj • 



10 

ii;- : 

(0015] 



9' 



«2 

GUAUAUUAC 



ACAAAGA 



^ — (HI) 



a. 



[00161 (5^*tN U fi: ^ vvv^ ^ ^'.">^^- C 
-ro JtEi -Ej ic^-tt-^^n+HMW/^i^.^^ ^ t^.->^^' K^'^ L. 

Pi^i^y^v ^^'t-^^^ K. T1r=->5^^ Uy^- 



3* 



AAQ3 



a* 

I 



T'r^ ^ l^-A-rf' K^:^ S d'T t*'-- >.5t U 

^ K^:^ Zi -Z. J^Xi -X» fc-^tt^' 

rimM^^.i::^^ ^-4-^ Y^M L . h fi 1 — 50 (7;>^^^ 
L. j . k . m. n fiP--Xf.i:^^^ o X 1 1 0 cry^, 
) , (9) (8) •i2«fe</:>--«^it(III) (-*:5V> 

-5 y y 5^.5^ .<5^ K a i RXJ^ a 2 v >'C. I- 7)^ ^ 

o>Ky U^^-Yi3^^m\^-^:^W-:. (.1 0) (8) 

X , I. ^ ^ WU'?^ V-^^- V > h u 
r^^- K X^^^^V % ^ 1/^5- K fi ^mm-i' ^ Mix. ( .1 

[00171 

lits] 



5' 

I 

QiQa- 



GUAUAUUAC 

E,Ea---E, 
""ACAAAGA ^^^^"'^i 



(IV) 



(00181 (iC'^ti. U It ^ y iyfV% i; Ur^'f- h\ C it 
o r ^ ^7 v-yi^^c ^ U yf^- r ir r:: >^ ^ U ;r :^ N\ V 



w;*-^;^ h\ i^Viy> y^^ \^:^'f' Y-^\tifr=^:yy^^ 

'•r Vo:>\ ^Tn;';*^'^^ Fi ~Fj ^Tt. El ~E) \C^ciX^t^^ 
Xlt\y h v^>^.>^ .i5^ ^'>^1f' K^7;>v^Ttt;5*^'^ Qi —Qnf^ 



11 



(7) 



4$l^¥8- 13 110 3 

12 



Yi —Yfc iiiWi -Iftc \z.^k\.Hz^\.^m^fXi% ^ ur^^* 
L . Zi --Z« flXi -Xa rr-^ib-^';}LtaMl^4* 5^ ^ K 

-X(;J:||^d:oX .1 -10 cr>M®c4'^i-o ) . (12) 
(11) gE«o•-^u^C(lV)(w^i5^^T. s>^^r-7^'-->'^«^ 

KT-tb ^; . e. j. n j^^lfr} - 

r-ife 6 53^' y ,5^ > u yf^- K ^'^jrr f ^ .-^tis (i 3 ) 20 
(1 1) tci«c<7)-'S5:^(IV){c^D%^-c. sj^sr-r- vjj^^' 

U-:^^ Kr-$3 «9 . h 1 9 -efc I? . j fz.\t 5 T'^ 

e. k. mfi. P -Xf:t5^-?'i^o-C 3- 1 Or-^o*'). 

4) ( 1 1) iS-«c(/>-«3:iC(lV)(C:|oV^T. S ;!)^T7=^.->' 
j;dM-e^*). k. ml:t. fm-'XJi:K.J^£o-r 3- 1 0 

D3 . D4 //^ V i^^^y^ ^ ^-^"f- Kr-*>-2) ?K y y 7K>i w-t^ 

5-.UUGUGGUAUAUUACCUGGU-3' 



Wrt^^:^m. (15) (1) . (2) . (3) . 
(4) . (5) . (6) y.\t (7) ^tLit$c;>>tf y y 7K.5(^ 

u r^^- ^ — Ki- <:> . (16) (15) mM^:> D 
/^'^^tsz. tii^'hr&^mik-A.^<^ (17) (1 

6 ) mm.o'^m:^: ^ ^ — ^ h y >■ .^^ v h l t^m^ 

[0019] ':l^%m(rrM y y Kfiiiiu ^ y /J? 

i^^g•t*/4-# L r y . y y 

y y 7K>c^ K<Sr#^f^frC^rf't-'6Bl^::^^^-r6. 
{c,^g:;#^^>^-^r^Ky y ^^^^ i--:^:^ K^t^i^-l^-j-^j^ 

i^H::f:t. y . y y i^:^^- K v>-Ci^. 

«cf^S(cr#:5!^W(c^5Ky y ^ ^5^ K^^S^r-t* 
[00 201 ;4^>J§s>!c:>D N A{^. A^mmy y 7i<-y-V A ' 

^-^m\i^xmm\z.Y^ '<)yh'^'^'^z.t\zx^) mm, 

10 0 2 1] "^^mo:)'^ y y V'o:> 9 

miz.\i^ (2) . (3) . (5) . (6) xf± (7) mm. 

(3) , (6) XJ:t (7) iS^</:>7Ky y u^^f-K 

c<© imm^T^) wm^ojkrj® mmm^iy) x^h 

[0 0 2 31 

[fb9l 



® 



3'-AACUGAAGAGACAAA<C>i2GCACACAAAGAGACC-5' 0 



avAACUGAAGAGACAAA(C)iBGCACACAAAGAGACC-5' (6) 



[0 0 2 41 c^/c. :*:-ISHfli7>l^Jl$r:^rjfc(7.V; STiiMJi 
(9), (10), (.12). (13). (14)t5« 

c7^!5^jSff*Srejfo 0 . 6 tc:»ii'(w ( i o ) . ( i 
3) . (14) §S*go!^||^r^rtt^T$>^5o (i 

[0 0 2 51 ~MW^(f>nm'"'%r^(:i) x*iai)-e^i^n 



13 



(8) 
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14 



[0 0 2 61 :^m^nc^)^^- V y ^ l^yt'f' Kfi. Americ 
an Bionenicstl:* tciit. ^ 'J >tf T r±4: n mA'^m^J: 2 ' 

-C)-5r^7.;t;n7' ^ y-f h^^^^fiV^'C, Applied Biosys 

tem il'Mfz^tK ]) yf^T mODN AXRN A(^mi^}^im-:- 

t i , Acad . Sci . USA . 85 5764-5768 ( 1 988) ) o 

10 0 2 7] [i >mm<^>mm<^:> - >t y -^^i^^y^^c^:* 
iJiSkm:^OTr 'y)vmo:>^.^ts:T Mimic J; *^tTL'>, 

T- h ^ 7/-7-/wr > t -y^vusr y K^^c^^ic j; »:) 2 ' - 

10 0 2 8 1 U TTT-f Xn - 7K !J y ]<{Z J: ^ 

y U':^-^' K-^COin vitro ^J^fH/^&fis 

10 0 2 91 Lm^'v^o>Ky y 

-^■^i^^ifm'i--c y 7K-y-v a • >k y y 7K>? ^ 

[O0 3 0J :zB<^:>^M-< ti^Xi^. tiTMi^it. Mg 

mi^^^'-^fiK hi) r^-mmmmm. ^'y v-w-^j^y 

[0 0 3 11 m&v^mts 0-10 orr-ZcdFJ^-e^ \) . 
'<^h{cuTM\cn's 0 — 5 or'c^^5o 
[0 0 3 21 -'&mw<. mt:>m'Vizm\\^Mx.^z:t 

^ +/— BAS 2000 y' i^ C^Emi- o C <L: J; fr? ij^Jiff 

1 0 0 3 3 1 y 7K-ti'-r • yr^ y y aK;^? ^ u:-^-^ v^^::^ — 

Ki'oDNAl^fi, Applied Biosysteiusf±D N A S^*-^ 

axam.A.M.and Gilbert ,W. (1980) : "Methods in Enzymo 
logy" 65.499-559) •^t-'M 1 3 :7 r -arJ^it >^-/-'^=\^ 
v-p^ ^ U r4-^ KM^i^Si (Messing J. and Vieira. J . (198 
2) Gene 19. 2G9-276){:i.t •9^?') r^t/}'^X^<^. 
(0 0 3 41 -^ti, r<^>DN A^S'$rr-----y > :/-t"5C 

ticx ^ :::4^mt dna y ;^/--tfs^«lv^r^fHr^l^Jr- 



[00 35] c </>^m^<^ r:'-^--^.4-:^iHrei'-^^Ai"<f> c 
t{zx^). ^^mmy^^^Amci^^mo^itt/^xts ^^i^. 

[00 36] briiyT<7) tc':>/^H'^J^$;^t 

(Escherichia coli) tem iS (Bacillus subtilis) ^ 

y =t > , *r t> ^m5i^S.^:>^u^ii'ifiSii-^»] ^ q /^t v ^ ^ 7^ 

f:t* J; I \. tz. ^< >7 9 — It h =7 -7 ,r. ^ V tsMzW:^ 

kcm^mm (mmm) oysmm i-f^t-^^^i- ^zit x ^ ^ 

[0 0 3 81 m^i^. ±m'mt L-CI^. E.coU Kl2j?lc^ 
7!i5 J: < Ifjv N hti^ yf — > L Ti;}: -^3:{wpBR322^*^pUC 

20 ^flJillT*^^... 

[0 0 3 9] — LTfi. ^-C{1 

h y -/ h r >^(trp) T'n^— — , y Y—::^ (lac) 

y ;^^^a7-'Y>{ipp) . 
y ^rT^r'-v^lil^il^-*/^^ A:5=^ (X) "9 1.-/^=^—9-. >K 
y KMI^-M- S-i^Tu (tufB) n ^ - ^ — ^/j5^{-f ^ 

y ;K5X u^^- K'i':>,i^:.*jci^L;iH -5 r h is^X^ 
[0 0401 ttmii: U-C{:3:> t^jx.tf. 207-25^;5^iKfc 
30 U < . ^< ^ b r }-ipTUB28 (Ohraura K . , e t al ..(198 
4)J.Biochem..95,87-93) ^JCi^/^t ^ bn^S /j^> ^^^^Hfi 

[0 0 4 1] -rci^— — > Lrf;i. to^i:t^'<?:>tt-Tx 
[0 0 4 21 Km=:i^<^>?§.^:Mi-fi> ^ffiifti^. M 
'/L\^. "^^J:^oym^xh^hmi-^1^ ^^^(j.Vioi., 4,549 

-553.(1969) . 1^/^c;:)n^fl&'Cfc6C0S MIS(Clu2man Y. , 
(1981) .Cell. 23, 175-182) y( zz.^-T^ - /nAX^ — 

40 Wm«(CHO) iT-^v^t Kn^f§l^y^:5^'— tf>:«1*(Uri 
aub G.and Chasin.L.A. , (1980) .Proc.Nati. Acad.Sci.US 
A,77.42I6>4220) mt^ X<m^^'^hiC\.X\i^^h^. ^^W^ 

[0 04 31 mvmmmt^o:>m^--<.^ L-cf*. ii 

- . R N A ^ ^ > V ymyf.. ^ y T T-'^ >'W{l::Sii (v. 

i!5 «b M:^v:^^Jc:i,t^ i: xmMmi^k'^ L t 1, J; \ m^m^< 

^9-omt L-Cf^. SV40t;jJ«7^w ^-—j' — =^^-#-5pS 
50 V2dhfr(Subramani S.et al. (1981) ..Mol. Cell .Biol. . 1 .8 



(9) 



¥irm¥S- 13 116 3 



15 

54-864) ^^^^mx-^^/A, :^mm'X:^n-hi>^^^'^'^i'^ 

[0 0 4 4] :^tz. mMmirA^jt LXitmmhmn lm 
x.f:f . r /i^=^-j\^m.yi<mmmmi'f^ 'f'^y:^^^' - (Ben 

netzen J. and Hall B.D. . (1982) . J . Biol .Chem. .257.301 
8-3025) ^^&^-t4^- ^ y y j^-- fe'itfe Y-iOy''ri--e — ;^-(M 
iyanohara A . et al . ( 1 983) . Proc , Natl . Acad . Sci . USA , 8 

0.1-5) ^^#:;H-egr^, 

I0 0 4 5J ic?.>j; Lrt#e>n?t--^ 3='— 'fir^^-7>.i^ io 

[0046] m±mfidt Lxxmm'tmy^^^^m't^i^mv^ 

^ff ^ t . mn^- ^^ — t fi . pBR322|IM^ ^ 

Kiii{Man(!el M.and A.Higa J .Mol. Biol. 53. 154(1970)) 
. Hanahiin t7);^a.?(Hanahan D.arid M . Meselson , Gene , 1 

0. 63(1980)) ^t/mm'^</t-;^'^drL?:?i(Neumann E.et al., 
(1982)E.MB0 JM.. 841-845) mkcX.^-) ■Xmm\'^M^ y^^-^ 

1 0 0 4 7 J ^imLxn hn^m'mo:)-<^ ^ -i)^ v ^ >• y^ 
^ . m^im^ X ^ mm\^KBm(o o ^-^^ • ^ d y 

1. x Wzm u:z^^»m^it^cxmm^^i^^u<^.^h 
(Dfjmymwixif. *yx.ii. ^mxmmxMx^tvi)-:^ 

ni:^y.h^^ M.0%. NaCi 10. 5%(pH7.0))-\^--->^ b 

±i!i(DiFcott) '^^i^mx^^o 

[0 0 4 8] jfeJt. COS ^4BSS!^/^JV^^i^^^^^Wr^^f ^ 
^m^^ ^ — tLXm. SV40lgM^^I?:^^9"L. COS 

AE— h V >?!i^(Luthman.H.and Magnusson.G. (198 
3) Nucleic Acids Res . I M 295- 1 308) . V > 
A-DNA^etl&aUGraliam.F.L.and van der Ed.A.J. 
(1973)Viroiogy 52,456-457) ^t;<m:^/^/t-7^!^?U^i(Ne 
umann.E.et al. (1982)EMB0 J. 1 .841-845) ^ic<t »:) COS 

-t'^ v^}>y^y -^ y V7^Mzm^k\%^^ht^x^r:>.. 

[0 0 4 9] %fr.. L'CCHO W^^iW^^^^- 
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neo(Sanibrook,J.et al.(1989) : "Molecular Cloning-A 
LatK)rarory Manual "Cold Spring Harbor Lalx)rar.ory .N 
Y)-^pSV2-neo(Sourhern.P.J.and Berg. P. (1982) J . Mol . A 
ppl. Genet. 1. 327-341) • h^>x:7j.^7 h 04 
I8»tt(?.:>=» n -.--gril^R-*-^-) r i fr: .4: n> ■}if:mn(f> U --K-*/ 

[0 0 50] ±mxnhn^mm(r>-''-:!^ ^-ya h v > ;^ 

ii:tiili^^-^^^. 1^i;tf:f_tiHeC0S ^'frei-t^^^>ib{icRPMI-1640 
■mm'^y^^^< y ^ ffiil-:-^ - ;^/V:^/Jv^>-m'ife.(DME.M) ^CO 
^Slttcd^v^McfS i:4^lf&KLjnif»(FBS) ^o:>M%m)^^M 

X^fiii^oyf^mWX^^^. 

[0 0 5 1] ^fz.^ y >j^'ifV A . ;j< y y 

^ yyir'T V^WV^^X^ ^M*'-Ky y '^^y^ ^ K^^^m 
li-r 6 r J: . ^:»:{::^r;#^ 1. tz h-^-^^ V V 7f.% 
[0 0 5 2] 

1.x mm. -jj^-^^i-m. mum. wcm. "y^^^y-'M 

[00531 fc. :*:^?^t?;> U ^'tf-T X> • y y ^J' 

(0 0 541 -^(y:>K-^-m*{:J:. fiDyt. {*:.fi^(wJ:o 
^>}0.1 mg/^V^L1000lllgr'^^:). Xii:^t9] 

f*. ifHjo.i Qig?^irv^uiooo©g^;iTi:^M. flSi^^l-M, X 

[00 55] ;ii7t. ;*:^I3^C?)DN A*r$T®'1^-«' 3^--tC 

i^sT-y /i^-y-v A • 5Ky y ^k:^^:^ \^^^m.^\,^bJ^ 

M^r^^Oo .'.^^M(-At^i:T. s^-<.^^--*r y ;tey— 
[0 0 561 ts • n 

a-. ^ h LTm# L . i5ir^r^^(c-cmMcr> y ^ t^-v • y 

m(^yr^}) ')^r^y^ vic^-r'^m^^^^^m^i^tc 
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10 0 5 7 1 

1 0 0 5 8 1 m^^m 1 



K 3 ' - 'j-^ :^ 'l^ 7' -f V ( 7' y ii >' • / --r >^•7" .< 

:/ t±.i ^) mK) 4' ilJ 'v . D N A If? ilJt5^/iiS(Ap[)lied 
Biosysrems l±.®i 394 DNA/RNA synr.fjesizer) CVX 

7) ^^^/iXLfc. 

[0 0 5 91 
t^t 1 0 1 



5*.UUGUGGUAUAUUACCUGGU-3- 



0 



d-.AACUGAAGAGACAAA(C)aGCACACAAAGAGACC-5* 



T*AACUGAAGAGACAAA(C}6GCACACAAAGAGACC-5' 



3'-AACUGAAGAGACAAA(C)gGCACACAAAGAGACC-5- 



0 



3vAACUGAAGAGACAAA(C)i2GCACACAAAGAGACC-5' (?) 



3*.AACUGAAGAGACAAA(C)isGCACACAAAGAGACC-7 (?) 



3'-AACUGAAGAGACAAA(A)6GCACACAAAGAGACC-5* 



0 



[00601 R N A|Sf>^ii 1 ;/ mol ;7.>Jr— /u-c-^^ii L 

[0 0 6 11 ^)mk-J^. -&f*L fc^h y ^.3? ^ UPf-^- K 

2- L)t C P G (Controlled PoreCiass) -fe-^T 
.-=.r;4c : / — (3 : 1 v/v) 1 ^%m^M 

-TirL. 5ffll</:>.-i^^5^/— /V'^4®?nr>'-=err. 

^i^o/t^^gic 1 \si\0-> 1 M TBM^'(TerraburylaffliDonium flu 
ori(ie)/W(Tetnihydrofuran) ^§?ft'<S:^JUx.. :#:M*C2 4 
II^¥[?fHSt^|J U/Co CiitC 5 mlcOO. 1 M Triethylammonlum 
acetate (pH7 . 0) 4'J()D 7L tz It . C 1 8 >- y ¥/U ( ^ ^ — 

Jx-y-^XO.? X 1 5ciB : 5-4 0% CHsCN, 5 OmM Tri 
tjthylammonium bicarbonate (f>l[§^.^my'''tz^^n^\^ 



50 



COO.OIN HCI^^IDX.. immmWX^fc. O.l NTV^.::^ 

mmM\.2ixi\ icmmi^fz. rcrnii^>'-po;tty yz-K.^;;' u 

[0 0 6 21 jfimnVLCit. Inertsil ODS( <^4.6 X250m 
m Gh'^)-^ ^> y^^M) ■Jj yM -^fci'Xlnevr^il FREP-OD 
S(<M0X250nijn G L y--!' ^>^> tt:t!J) Jj 9 J-^ '^fU^^. A 
fgjft'^b LT r>%CH:iCN &*^t?0 .1 M Trietliylammonitiro 
acetate (pH7 . 0) . B LT 2 5 %CH:^ CW ^tsO A 

M TriethylamiDoniuiD acetate(pH7.0) ^rlH v \ »vtASfe* 1 ml 

/minxmmmm'^mmkc x \) n o tz, 

[0 0 6 31 '^fc. -r>*->!i^'JfeHPLCfi:TSKgel UEAE 2SW 
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19 

(04.6 X250oiffl Si y-- (W) M) A>i-J?jV\ 

m > L r 2 0 %CH3 CN/H2 0 , B mm tlx 2 0 %CHz CN 

^<t^tj^ 2 M HCOONH4 'mmi:^\]^ \ m)^ 1 ml/iniiiT:1i:^&^ 

mm H p L c 



20 



[00641 



B% 



ij 7 



® 


20%-^40% 


20 


5> 


18 


0 




A 




30%-^50% 


20 




13 


6 


» 


B 




30%-*50% 


20 


'/> 


15 


2 


:'/> 


B 


® 


30%->50% 


20 




15 


2 


:^/> 


B 


® 


30%-*50% 


20 




15 


4 


:^/> 


B 


® 


30?^-^50% 


20 


^> 


13 


6 




A 




30%-*50% 


20 


^> 


15 


2 




B 



10 0 6 51 



^'M=7J^A : Inertsii 0DS( 4>4.S X250idih) 

B : Inertsii PR£P-0DS( 10X250inm) 



my 



® 


35%-^55% 


20 




7.9 






30%->50% 


20 




17.2 




® 


35%-^55% 


20 




11.7 






35%— 55% 


20 




13.6 






35%— 55% 


20 




12.4 






30%3-*50% 


20 




20.0 


6^ 


® 


30%— 50% 


20 


^> 


16.7 


9r 



to 0 6 61 
[mi 11 

3'-GCACACAAAGAGACCAACUGAAGAGACAAA-5' (S) 



mnm 1. 

r \f >m y ^K^f J. o:)^zmmm ^ ^^nm t ^ /K y y 



5^UGACAGUCCUGUUUC-r 0 

so 
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21 



22 



[0 0 6 7] 



mm H p L c 



B% 



[0 0 6 81 



® : 30%— 50% 
® : 20%— 40% 



20 'rj- 
20 



16.5 ^ir 
12.8 5^ 



*.:^^-i.A : Inerxsil ODS( ^4.6 X250niiD) 

B : InerTsil PREP-ODS( * lOX 250min) 

[:^-4l 



B 
A 



® : 30%»-*50% 

mmm 2 

mm(^y-^H }) V ^r:yi ^ ^ir--^ Y® 200 poolic [ y PJ 
A T P (1 /; 1 . 1 II Ci) . $aiirlg (4 1 . 250idM Tris-HCl (pH 
7.6). 5 0mil^il:--^y t-i/^!'A5 OmM 2 ~ h 
y — yu) , T 4 :^ y y 7j^'>< ^ K^-i'-'tr" (1 

1,6 ¥te (^^0 ) > m^M. {X4nV)'^'mk.^ 3 

7t:. lirifBlfil^aL^o NENS0RB20(Dupont%L) ^/HV^ 



20 i5> 15.2 ^> 

20 9r 14.4 

I 0 0 6 9 1 3 

mMits y y ^k.^ K®ic^i-^ 2 -^(nur. y y /H^? 

(0 0 7 01 

Ifbi 21 



40 



50 



(13) 



5* 



® , i ® 

AGUC C U GUAUAUUAC ,, 

-UGAC CUGUUU GUG OUGG" 

A*'^«AAGA°*<^'^*<<^)3GCAC ^cAAAGA " 



AGUC C U GUAUAUUAC 

—UGAC " CUGUUU GUG CUGG" 
A*«^»^AAGA«^^CAAA(C).GCAC ^cAAAGA. '^^^^ " 



® , r A i® 

;jGijC C U GUAUAUUAC 

—UGAC- "^CUGUUU GUS CUQG" 

a«^'«aagaG*<^*a*(<^>''<^*^ acaaaga - 

0 



5' 



® , r i ® ^ 

XgUC 0 U GUAUAUUAC 

—UGAC CUGUUU GUG CUGG" 

a'^^^aaga^^'^^^'^^^J"^^^^ acaaaga 

® 



40 



50 



(14) 



^•m'^S- 13 116 3 



25 26 

® , r [ ® 

AbuC C U GUAUAUUAC ,, 
S' UGAC CUGUUU GUG COCG^ ^ 

3._^ACUG^g^GACAAA(C)„GCAC ^^AAAGA ^'^^^ " 



5' 



i' ' 0 



AGUC C U GUAUAUUAC ,, , 

« ' UGAC '^'^"^ CUGUUU GUG CUGG" ^ 

3._AACUG^Q^GACAAA(A)rf3CAC ^CAAAGA ^^ACC — 5' 

(!) 



© 



3"5' 
I I 



-U,, GUAUAUUAC I I C 

'JqUG CUQGU UGAC '^''"^ CUGUUU ^ 



sCAC 



ACAAAGA 



GACCA ACUG 



[0 0 7 21 5 ' .:1-;£^^>^'^ffS^L fc® (0. 4pffloi) 2 0 
1 C)*g».l^&X40mM Tris-HCl (pH7 . 5) 1 2 mM MgClz , 2 inM 

l^'1"tL;'j*<7:> 1 o(32piQol) t> 2 0 1 l^.|S<irr£(-^^t^-e 
10 0 7 31 -1^mmmMmi:-o OmU EDTA RtJl OM 

v^r^-r?-<if— BAS2000 v-.x-T^A (:7v^:7^/VA 
[0 0 7 41 ^^^m 3 JCTr:'^, ®(0>i^ y y ^ U-::^ 
•T? !C i*S^ n r I ^ ^ (J . Am Xhew . Soc . m . 3692 ( 1 994) ) . 

[ 0 0 7 5 J 1^ 3 o u — >- 1 j^)4;^Bii6'.>>K y ^ 



AAGA 



GACAAA 



—3* 
-5' 



© 



(00 7 61 2 7 }:t. -t^l^^itl^ y y ^ 

K®(C7jt y y Ka:)St>*7K y y w 

-:>x± crz±f^zmtmm^^M< ^^^tzub. >k y r y jv 
[00 7 71 ?K y y ^ K®^t>'4-: y y ^ 

/\-mn.m)}±(^>w&}j^7/^i'^<xm c t:/j^hm e> 

[0 0 7 81 
[^51 



y Tti^^ A 



1 jrsArJLJ&;)^orc 

2 * (DRV^^ 



0 % 

30.7 % 



27 



(15) 
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28 



55.1 
68.0 
74.8 
80.5 
39.6 



% 
% 
% 
% 



0.810.2000,4000,8000nM{::>^^^ J: '^{Cb'C. <^J^/5t/i^^ 

(k) ^ y /t^'i^V ^^^/.^^t;A'{c>fti-^6 k (/>tt:4-:^"i-J 

fiTj^ y y i^:^^ KCD-Rt;'tS»x u^vma^'J y 

10 0 7 9] 
1^4] 



k (min-^ ) 





0.0313 


1.1 




0.0566 


2.1 




0.0832 


3.0 




0.113 


4.1 




0.137 


5.0 




0.0274 


1.0 



y 7K-y-V ^x;$5^l/>ijOeT/£'tt^^'LTV^c) 
[0080] :^ Ac. y y ^ bmi3:W7)(810 
UUGUGCUAUA CUACCUGGC 



30 



mm^- 3 

gci3'''|t/.>^- e : 3 6 



mM>^ '^ : 3 9 



mm 

CCAGACAAAC ACACGCCCA.A ACAGACAACU 



nM) (C J: -5 y y ^ U K@ (20nM) r/; ^3^/^ jL'i: -i- 
;Ky y 7K>c^ u?*-?- Ka);^O^@(8I0nH) yzx^mwrKhn 

y y 7K5< Uvj-T- h^Q)RV<QyiC .4: 6 y y ^ U::;^:^ 

12. 16, 2 0, 2 4. 3 0, 4 0, 5 0:^K^<7)^3^ 
Izi/'CO ^^-r. l^— > 10-18 fiij^' y y ^ 

tm-mt om^r^j'ommn. 2, 4, s, 10, 1 
2. 2 0, 2 5, 3 0 i^m(^mmmt:^) ^^-i-o -^eti.^- 

y^me {--^T ^1.^:0* y y 7^.5^ i^-A-^- kcd 

[0 0 8 2] 

:i>;e»^nrei5(c?^.^^. \^fz.t^^x^ 'Jf-'%m\^X,^. RNA 

[0 0 8 31 
[gB^im] 

mnoy^k^ : 1 9 



CAA 



19 



33 



CCACAGAAAC ACACGCCCCC CAAACACAGA AGUCAA 



36 



rijJcDNA 



(16) 
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29 



30 



CCACACAAAC ACACGCCCCC CCCCAAACAG AGAACUCAA 39 

^m(r.)mM : m^omm fitfjt on a 

mm 

CCAGACAAAC ACACGCCCCC CCCCCCCyUA CACAGAAGUC AA 42 

mmymm : mmm ^r&D n a 

CCAGAGA.^/\C ACACGCCCCC CCCCCCCCCC CCCMACAGA GAAGUCAA 48 



CCACACAAAC ACACGAAAAA AAAACACAGA AGUCA.'V 



mnc^y^is : 4 8 



iUACAGAGM GUCAACCAGA CAA/\CACACG 

mn(^m : mm: 

Mm 

UGACAGUCCli GOUUC 



36 



30 



15 

(HI 4 1 y ^ iHKi;c.-f^J[2:{r^i-roSM*'K y y ^ 
[m 5 J 20 %7K y r c7 y /u-r K^j^.^i-mM^ift^r .i; 

(H 6 1 4^ y y 7^5^ l^xf^- K®2^i:>X2):fe /^zfrtam'G'® 



GUAUAUUAC I I J[™ 
*GOa CUQGU UQAC 



ACAAAGA 



AAOA 



^HttP^ ^Vv^-X 



Y 



V 



GAOCA 



pp- :^o/t>5;*-ji'*ji7*- h 
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-U„ * GUAUAUUAC ^ 




imti} 1114] 
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C 1 2N 5/iO 

15/09 ZNA 
// A6 1 K 31/70 ABB 

ADU 

(C 1 2 N 1/21 

C 1 2R 1:19) 
(C 1 2 N 5/10 

C 1 2 R 1:91) 

(C 1 2 N 5/00 B 
C .1 2 R 1:91) 



